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(54) PROGRAMMABLE CONTROLLER 

(57)Abstract: 

PURPOSE: To accelerate the execution speed of a programmable controller of a form 
for processing a first kind instruction and a second kind instruction of a sequence 
control program composed of the first kind instruction and the second kind instruction 
by a first control arithmetic means and a second control arithmetic means. 
CONSTITUTION: A BPU 120 composed of a bus driver 22 and a distribution circuit 40 
as a data input means, the bus driver 21 and a selection circuit 30 as a data output 
circuit, registers RA and RB t a head address generation circuit IA and a bit processor 
(BP) 21 is used as the first control arithmetic means. The BP 21 performs 
classification into the first kind instruction and the second kind instruction when a 
sequence control instruction is inputted. In the case of the second kind instruction, the 
head address of a program for storing the execution program of the second kind 
instruction is obtained by retrieving memory inside the head address generation circuit 
IA from information included in the instruction, an operand is read from the sequence 
control program and stored in the registers RA and RB and then, control is transferred 
to the second control arithmetic means and the second kind instruction is executed. 
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-4r>*SUffllJB:/n y~> ACDftcDBufBJIi 1 «****ff 
•rS»10fW»M»*ai. WESI2«M**»t*-* 

r, 

WE* 1 WHWIJIC* Stt. Ttsf Sift^HSS il/^X^ 
»£f s -*A#*«£^-*ffia*a£**U WEf id 

OrtSBr*feSEbriBttb. S6fCiirrE7*~*A;^K* 
ftLXmiZm 1 > KiWIEU^ zmc 

ttHA L • bu E& 2 fW9SW#SafnBl» 1 MVaff^lS 

9ulB^2 «^*Hff -TS iOt^^ C 1 4Mit4 20 
Cf«jJSK2 ] IS*^HCIBiScD7*P^^v*7'jUa>hD 

^i/ci2a^(D^7> Ktf»2M3ratiM^K<z> 

r mftE u ^ * * »tcts*frr * t or* eci t r 
^7'n^77^3> ha-7„ 30 
[»5j8H3 ] ff^2tclB«£cD^n^^v^;l/a>hu 

*l«ffllWII*a». *2««^<Drt<DW5EO*^«© 

<t & * jr <t aiwaa© jfflHis**»jtt'r ^* e 
- £ *se o rtf 5 «»«ifi7&sfr ESint^scc ct o r j&a 

^Iffi3Wf**B(fE«JJI*SCcJ: orfflJMU %m*J1fe<D 

m^te, «EE«*aK:#»ai*H»*^ u r 

*m£u frgaaa^atcjc-stefflisaj&^-^a^iPi 40 

3§^^ l r nrEE«*soBraa*»^{c J: ori^^ 

[000 1 ] 

BPU<D8&f§£fg^) £ v ^©7*--**ai*tT5J&2 

<DfrJffli«|?#g («TOttwr{±CPU©ii»3i*fi6^) 
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[0002] 

OrtS*3»"*-^n ^ A*3»T"r * c i *c J: o r frtoh 

i <h -r * sw W* *>»rr * £ ct 5 fc 

V- <«TCDSl98rttBPiRtt;rs> *WT4tfy h» 
WSffl*® (bpu) *tt«l/r^-^>xiw»^»t 

cog pu*mmLr:m&<Dr~%%m$:i>'i7 zz>BjR<d 

/c B «T©l^r(iBPU^|ltfT^v'--^>x$iJffl)# 
*»2«^iEbrEgij-rs. 

[000 3] B P U i C P UOH^Sfrf 5 y 7 7 

*st»r % ni7°p^777'^3> ha — ^r*&. io« 
CPU. 206*BPU. 30«^Xf-AROM. 40tt^>X7> 
ARAM, 50tt^-1f-RAMr*0. Ctl6{J^D^ 

^> 0 ^Xf AROM30tl C©7'py77^3>hq 
-^<Dif!»|fe*8iS"r*^XT-A^ay-7Ai % CP 
U^H^T-r^*^2S^«(D-7*P^^A (^2S^ 

Eic p u *i@wcc o««tso— ^(D*r Jfifflr ^ fee ^ 
if-^;i/--7 c >^py^Accj:0togisn^) *««ttsn 

fcR*aL#flaoy*«jr*S 0 ^>X^ARAM40Ci, 

^ > zmw y'u y v a ommc^tc o r <b s tx 
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i-^-^^ttttShSKtt^KiLrORAM (Random 
Access Memory) "C£>9, jl — If- R AM 50«, Is—tr 

>xSU8P^a^^A3&ittttSti&RAMr*S. AB&T 
FU^/UTAor. CPUl0^/c«BPU20O$iJSP(D 

tti-1f-RAM505Ct81tt3nfc^-dr>^ftIJ|Sl^Di/ 

(«T©»garttPC£B5S2-r*> t*or, p 

C60f£C PUlO*fc«BPU20l!P63> FP— A^*XCB 
CB£;f> U T«B^WEK: A* 3 ti £ ff^ 0 &t & £ C £ £^ 

mc v c<Dm&fc7 s -&'*xu&m&i,xmMitix\i> 
i^-^iisttu SfcH^occco, l, 0iS{bt5 20 

[0004] i8(D(a) fci. 7'ny777;l/3> hp- 
"C*o-C. ^tt^^S«SB*Jg-i-A^3- Kic 
■ : e , ;cD#ift, &<!fO*-^^> F0Pi(i ~~x>tti> 

e>&s. $t<%<Dj*:v^<Dftmmmx, cpu©^© 
mfmmctt&r . m?i&£m<Dmtc*'<v> f#3 

#tftn -n+3 *»©y*yCC^3- K 30 
IC ^ 1^^> FOP1 , *«^>KOP2 * ^3^" 
^5>FOP3 ©JIHffJC-TS. B8<D(b) »*^3-FlC 

jST 6§ e * f *{i<ofetta*<D«Lb(i© * * f bcxdi^ 

#U bf* FB0tCtft<»»tf * h8BltC«fcoT*4*D« 

fflfcasu tr^ FSBitegK tr? F»B2tc<tor^5 
>F<D«35:<*f*^-r. ^8<£>(c) tt*^^>F0Pi <D«* 

FOBO -e^-^^> FOSSMl WAtfCCD*^^>F36« 40 

T»tta>*3iu obo tc«<it»f 21 fobi riPti-^# 

[0 005] H 7 «cSLfc*flESi*St4 ^7 v 
hn^7l <DW}{t*m 9 &C5VT:7 a F 

^^>FCC«Jft*fitfJES:c!>fc©fr4, 
^o«7^3> FP-^<Z>fliE*itaL\Sti-5iCP 
Uio(H7) *s^X^AROM30CC«1W3*i/c2xX^A 

7*a^^Atc^or, *7JOTi95£cso £Htr<r&. ttHHR so 
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* A4M>*«»JS *iT I » 4 -rf * »J <D#if6£ P C 60tt iS^T 
41WK^S*i4. flJJBHScso W7l/c^rCP 
U lott B P U 20£sgi& $ it 4 {gn* ^> F n— ;ws*cb 
^urBPU2cxc^fior, ^-^>^«9t*fft 
Z>tctb<D$ B P U 2o$c»u c P UioCctStf-^n/c 

f5%, ilgtt(g#* s A*3tl4<hBPU2 08i«iaBS2 (C*5 

t>r* PC604Mffliu PC6oa*fati^4T : --££#tfe 

ft-^iLr, ^—tf-RAM50iCtg^3ti/ci>-^>^ 
1 «f^a>«*>**iJK-r4. » 1 8^©»£««BIBS 

4 cc*j^rBPU2ortSpcD[Hi?S{cj:^rMs*r4c JS2 

P3T4?B^fi-^£^{f LT. «OaP*CPUi<tf:«U c 
P U lOfr 6 CD i^m^. T Off^l £ SCD:?a-^-t>- FCDfJ 
#sw2 {C7n-r^HtT±cr>(4arf?f«-rs 0 CPUio^ 

BP2(*^<Ofi#«:A*S*lS<i:, ^CDB#H?f^(Dft!2<D 

^p^A*i*ti«, -e-o^py^A^nfTtt— 

3&>6^—Jr>^»Jffl!©^4llffr*. EP*. BPU20 

3&>6asn/c»ijfflicctieoT, pc6ods^r*ift3&>6v- 

CO^^Mt^^^- FICC 18 0(b) # 
M) i»P>mmcS2 CC4dC^-C^(D«B**iJJJlJL. ££CC 

c <d^s r * »tt b /c ^ a ^ ^ a 05fe3l#«fi * 

T*U?BL/fc*^^> FO»/cW, F*«;X^- 
1f-RAM5oa»6S!#ttiU CS6^-CCDtoSICCj;-oTff 

6nfet»«*fiEfflor^Bics7(c*jt>r«»©f J -^«i 

I*tf^ ( ST®^— 5r>X*fIfflI«rBPU20CCfi-r. 
[0 00 6 ] BPU20^7P-f-t- FCD??#SW2 

tcfci^r PCeo^W-r-S^-^cc i ^rfiQgtur, mm 

Zit&o *©««H1BS2 CDHtfCCMO. £<ft£L&BS2 - 
BS5 <Dteffl*ttOjgTo ti±tCi3i^^JlBS2 -B55 <D 

—mwjfMt. mn-mni>tfo$ti* imnv-t 
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^jkdksswp c(Di4«**j»f-r s»»cca 

[0 0 0 7] 

[*W* s »^LJ:9i"r*SBH] WJ&Otctto*). BP 

?WfAU ^f*>r^JU<D)®l»cc>te»CCtt, 312*8^ 

[0 00 8] *#HB©BWMt % ±JBL/te«»CcSiL-Sfc 

SP^n ^7^4 6 31 2 ffr^OHtf B# fffl £ 2SH f S 

[0 00 9] 20 

to. *«§lfCcJ:ft«. m«©*^<fc #2 j&> 
6 & 6 ^> - V > Xfrjffllffl yp^7 U<Dn<DW> 1 

SEtf-rsarKDWjBiajj^sd, j&2«M**3£fTT3 

1»«^a^A<D^©JBS:^&»l«^i»2«ft 30 
^>F*u^x*«K:tMflu *2WI»?Si#^a«ar 

r*2a*^*nfT-rstc!)r*&c<!:*i*«ir*. 
[ooio] as fc. mi wa«iic*gH»tt(a**s* 

fl, U^^*»{Ct»ttOfclB2SI^©^^>K3&s 40 

[ooin? p>tc. m i fMssw^att. Jg2 
2 m^<ommm<oM»L £ * s f*- * & nmv^won, 
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u aauttow^tt. Ete#Rec»«w;&igig**>i, 

[0012] 

^Jfflffl^*n ^7 A<Dft<DBfl 1 8*^S: Hfrr *3f 1 CD3HJ 
ffll«»*a£. ^--2r>^WJISP^oy^AOrt<0*2a 
#***ff-rS*2fiOWfBlfll[||t*Ri k 5/-^>^M» 
^O^AiC^'D ^A^IfffC^^f- £ £ £ 

BSSic c ©A^HfT^a y v A<DjteK#ift*E1*U 
s&fc^-^A^a^or. C<D#^0*^^>F. 
*A;*JU U^X£g¥CCEtTf 6. »2<D»HWSI»*a 

* <fc , » i ©w««*a#w * sr- 

*»*jtg|#tt*Bi|p|KXP6A*L, C©6«©t^7 
>F*U^**»/p6A#0T\ »2«ft^oHff^ci 

[0013] s » i w»»»#aK:#iimj*#a 

^h*©*^ ^ > F#m 2 ©waiai^iaoijifltaigiflDSFt 

u 312 (Dmmmn^mm 1 ©ww«»#«jwrr* 
m*%mmw3Lf$mffifrh xfi t, , c m<&©»r 

E&*^> F*U^**»*>6A2;U A#0fc*-< 

^> F^jeffiffifflo^fti-rsx-^iLrsiiv m2 

[0014] 5 6Cc*fc, mi M»2Rff^atcM#ffi3 

^e*^flPL/cfeocc*si*rtt, mi wfiBSijiL^s«, 

[0015] 

miMm i) mi tcis^ 1 tcssmozfu ^77^3 
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PU120 (Dzfa vZmZnk-i'o C©BPU**dcB3Ri 

Bg-r^o ^c^inc^^x, pc 60, tfuxa'xab, 
fjk$titci>(Dtm— r*«3. b PU120 G>i&f£K:ejfM 

#TS8B#-C*SG>r> BPU120 <Z>^P -y ^H<tife 

oc^^nrc^o io 

CO 0 1 6 ] BPU120 [t. fcTv h^'n-fe y * (J&TF© 
»WCttBP<DW^*«ffl-r4) 21, ^-drA^^Si 
LWUH 7 ^A' 22 £&m®&40* -T-^UW^K 
iLtO^F7-f^ 21 iiBIR@lB30ia»5ft*o B 
P2iiS, tfv h^-**aaiBPU^»CD*|flIitff5 

l gf?cfi2 ) »rffi©#J!fflm#SiCitti a/c»2 CDS 

K30^il^fi#iUr-fflCD$fJlJfi-^AoO<hAol ££A 

t, ^-^A^ffl^ 1 tcA^?$n^^fflcof r --^cD^^ 
t£> o , #lE0&g4o&s#iaff-^£ it -ffl<D«fflie #ai 

leBSr**. ra,rb U^WfoAQfrmttZ^-Z&K 30 

[ 0 0 1 7 ] m 2 tC**3tffl*J6^l5JEHBlA©^P y * 

x**»j5S-raftiKfii[(Otf v F 72©rtSffcJ:o'C!Bl a 40 
*&i*2i»*i*iK»Sft4 i WltfC<Dfcr*F© 

ti h SB»«» 2 a*^©5tBB*Jfi«:«JW 0 R A M 75* 
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Stft u 5; * * 7#cKtt 3 ti X c » 4 > * 5kBI»lfi£l$ 

t00 18]B10*#IBU, 7'P^77^3>F 
P-^100 <Oiliff*ia8CC7KLfc}BSC(C)*^*lltTT& 
a^Mtcbt^i-5 a BPU120 ic^co»f^ 

BP21tiPC6OCD^OE^cr)fi-^€:0CCL"CPC 

tf-RAM50( H6#ftg) ^©#tffi{f^£ffi;*JOT, C 
<0»ffll6C*4^^n- Fic (C<D#tfttaiB7CC7SUfc 

=J - F ic*#ElHlffi40K: A* L « teg|B# «cfl«HI& 
^OA^^-dr^ftMSift^llRiACCA^SnSJ: 0 
tc, fi-^Aio iAii t*»EilKCcA*0. 5fc3f#ftfi£. 
fiSlnlfSlAJC A^3 StiS ftfc^M* n - F icO^r- £ £ L "C 

««tJ5HaWiAficE«S-&4. «±fcl»?l!Lft:£**0, 

FlC(DK*ii*^6*^itaiSJfi*SEIllBiAic 
8BtB3n5ar<D«iffi«, a--^-RAM50iC#ft6ff^ 

"T£ttmcJ:*<ErC. BPU© l^*IW<blt 
«*)S©*!IHWfHI"C*5 1 v*/~>it^jUDraccfTfe 
tiZ> 0 afcjtaI#ift±«I3KiA<D*^^> FW74 <H2 
#JH) 3&»6*ti:e>tiS*^-7> FOfi^^-Tfi^Ccj: 
0 , B P2l6iP C6CXDSFF-CKSC 1 oO^Vb^ff-^-^iUff 
It PCCDftmc 1 ^rJjaSLb, «±ecittlBLfcft^=3- 
FlC©A#»fE£|g«6CLT, FlC(D*CD#tfi 
CctS3W3#T.ri>4*^v> Fori ZWcfrBSL. laJB#CC5J 
iS(HlSS-cD{f-^Aio f Aii ^r»«r^as-&T-»iBHB 
5fRACcA*3ti4«ltcS91SiCr*^7> 

F0RL *U^4TRA«C«ttrS B ?6tC|5l«tC0rPC 

#ftficctgffl? nrc*5*-^ -7 > fop2 ^u^x^RBtcts 

r ^> s -eo^M tern* ccafT-r shb*^ cottft cc j: o 
rtf^ta^cDr, BPU2icDi-7i>->if-r^;UF*gcc^ 

[0019] ^Ct»"CBPUl20 6*H^OCPU«C^— Jr 
ftWCCPU«a!RllBS30i^^ F^-/^2l£CC=J> h 

A^U, *"^7> F0P1.0P2 ^U^X^RA.RB iPhKft 
[0 02 0] H3««±tcK?HLteBPUl20 
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B9©:?n-* + -FK < fc.oT8MI§l, fcfi£*<D|«RK: <t 
£o BPU120 (HI ) {*±jffic!?i*50tc— oco*^© 

^iibs2 <l, BPur©«iffltoois**ijBr"riteaiBS3 

CC$rttffl^T£&JI£BPU20tcJ;££ns 
BS2 <t*0SBS3 CPUlOCCct^MfiiCSl ^JQS 

CS3 XmftT&o U-yX^^<DV'U{/yVf)Vzi 

>Fd-7 1 (07#es) te*n>r«CPUic>K:J:Sja 

scsi ^%mcs3 &&mz&&kL. tfiztammfflx 

0 CCteOiTCi 1 vis 4 ZfcXJET-f&mmif** fi£ 
*cD7'D^7vy;U3> 1 (cfciaiJ, CPU 

iocccfc£MScsi — mscs3 y^n^n i vv->t-r 20 

=»- KR^ii^tDia^iElfilCCLr 1 *^5>->if^^JU 
*§^«> 0 9 CC^T^SCS4 <h CD 2 ilO£&JI£ 

[0 02 1] &fc*||tt«©^--Jr>x»(|fai^ny^A 
HJteflSOB fl-O C P U Cc <fc 6 *0JBS5£ ec *s o > r a: , 

■^e>R#fflLr^-*^;*DB*«*u bi tc^b/c 

5tTOSHfi*«EllKlA<DRAM75 (H2#JB) fCfMfrTS 

(^Jfi«2) H4tCM3j912CCiBi80P r oy : 7"r^U3 
>Fo-7 <Z>— «CZ>rt , f& 1 <D&lffim&^& ilt 
OBPU220 ©^O-^H*Sf o COBPU220 &SI 40 

L/c :/p y 5 v ^ > h d - ^ £ B P U <DB|5#*Bfti» 

[002 2 ] BPU220 EJ. B P 23A „ 
iLtO^U K5Y^ , «22i5JiaisI»40, -7 s — £HJ;fc3M2 
tbr©^ F7 -f '<2i£iilRI!IJ83(X L-^X*RA,RB 

K^^^^23iiltR|5|B3i<t#«^J53aai88()i Uv?* 
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E**Bg-r4. BP2iAtt»tRia«3i«:. cqhswd 
i§Wfi^Ai2,Ai3 «rm*b"c»jai-r*js*»#, mi tc 
^LteBP2iiH— co«»*wr*tft7 h^n-fe ^ifr 
#«s^lel»80«, CO088©A*f : -*i8 J F'tc 
A* S h * £ H-T -5 3KM> 6 P C 60# 

S§r£>0, W;L«. BI8(D(c) CC^0/cJf5SC©*^^> 
K©»^«. #JfeSP7>0Bi <DSt' 7 Kctt 1 , 

[002 3 ] BPU220 «Sii-r^7'Dy7V^ 
;U 3 > h p - 7 O^CD^f £ a 8 GCtS 0 tc&5£<D$t& 

*»tTS»^«:WKcu Kora. -0P3 

ccffifla ^ ti * f 5 - * * mtrt * «at«s*&<D*«*»r & 
(Dior, H4*#jHL , rttia'r4. ^-^xshj®)?* 

P^^ACD||tT^BPU220 tc»4i, BP2iAti5fc 

mitc£K>mn<DBP2±tmwit f cLx$i%z2- kic 

(08) 4K*ii**^ffl#ifi^jaElHlBiA{c«ttL/, 
^t^-C^'X ^^^22i^BB[5I?S40 < b^:/rUT, 
> FOPL ^U^X^RACC. K0P2 *U^$RB 

[0024]^l^r\ BP21A tt, ^Cca^5ttffi*HI 

^r€>o Ttr, 3itR0K3i£$wur, u^x^r^dp^ 

llfi^aasllBsotcJz^r*-^^^ Fopi 3&^*J5SSftfc* 
«6fM-^*u^^*RTK:t8j|rt-rs. ^tit, axF7^a' 
23^»LTT FUX^'XABCcm^JL, *^^>K0P1 

^^ieiiis§4o^$fjtaJLr u^x^raoc^t^c tuttc 
^ s n & > * >j ^rt^ ^u^x^ c ctsift-r -5 * x<omt 

ISCDf^g^ U X ^ RACCteJft-r $ r CD lv!/->1f^ 

n-2vs^->if ^^;urfftons. bpu22o« 

PUiCjgTo 

[002 5 ] BPU220 *WT5^0^77^3>h 

•C*S*s, H3CC7KT«SBIcsilCC*sl*r. $HIWcfc 
C^rtt, *^^> Feb LTBPU220 KJr-oTKCcmdc 
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OBPU320 ©T'a y ^H*7nT. CCDB P U320 
J3tfi*i"J"4^py^^^U=i> ho — -56*, H7CC?S 10 
U/c^d^vvyjUn>hc2-^ 1 iBPU<D8K>4l» 

[002 6] BPU320 G*, BP21B, ?-Zh3l&tSL 
il/to^a F^'*22±#EIeIB40 % -r-^W^S 
iLtO^a F^>r>*2l£iBJRI3B30, U^X£ra,RB, 
RC ft^5te8I#tft£J5SllBlA> #»ffl**S<!:l/r<0^ 
x K5-Yv>'23i^lR[H2§3ii#ite^S[llS§80t U^X* 
RT, »#*«it/r©j^HH32iaiW90t»Jil»JR 
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